• The ability to report trends in the quantity of ecosystem services is critical to knowing whether or not these natural resources are being used sustainably • A national-level indicator of ecosystem services could allow policy makers, scientists, and the public to understand whether the US is gaining or losing critical services and to have an informed debate about what the response to those changes should be • Development of a national indicator of ecosystem services is a major challenge; success will require collaboration among ecologists, economists, statisticians, policy makers, and other stakeholders, but such an effort could ultimately provide invaluable guidance on the responsible and sustainable management of our natural resources National scale aggregate indicators of ecosystem services are useful for stimulating and supporting a broad public discussion about trends in the provision of these services. There are important considerations involved in producing an aggregate indicator, including whether the scientific and technological capacity exists, how to address varying perceptions of the societal importance of different services, and how to communicate information about these services to both decision makers and the general public. Although the challenges are formidable, they are not insurmountable. Quantification of ecosystem services and dissemination of information to decision makers and the public is critical for the responsible and sustainable management of natural resources.
Aggregate measures of ecosystem services: can we take the pulse of nature? The State of the Nation's Ecosystems report (The Heinz Center 2002) recognized the quantification of ecosystem services as essential to evaluating the condition of major US biomes. However, measuring and aggregating the status of services other than food, fiber, water, and recreation proved to be a daunting task. The report acknowledged that reaching agreement on aggregating services such as nitrogen removal or plant pollination would be difficult and would require filling many gaps in our knowledge. Therefore, a three-part strategy was developed: to report on the extent of ecosystems (more forest generally means more forest-oriented services), to report on the condition of ecosystems (higher levels of soil erosion can reduce productivity), and to report on the quantities of some flows of ecosystem-oriented goods (food, fiber, water). This approach left readers to discern for themselves whether the nation's ecosystems were providing more or fewer services overall.
Currently, we can quantify the capacity of ecosystems to provide certain services (eg soil organic matter formation, net primary productivity). We can measure other vide a focus for broad discussions on whether the nation is gaining or losing services and how to respond to such changes if they occur, just as changes in unemployment are greeted with analysis and recommendations by the economic and fiscal policy community.
Thus, our goal is to stimulate research and dialogue on the feasibility and form of a national indicator of ecosystem services. Here, we briefly review progress to date and then highlight the remaining challenges.
Over the past decade, ecosystem services have been the subject of several important assessments and are an area of active research. Recent work by the Millennium Ecosystem Assessment (MA; www.millenniumassess ment.org) used a taxonomy with four major categories of services -provisioning, regulating, cultural, and supporting. When humans manage ecosystems to maximize certain benefits, other services may decline as a consequence. The MA examined some of the tradeoffs among individual ecosystem services as well as the tradeoffs between the four different categories of services that it described (MA 2003) . The MA and a number of other initiatives (eg Daily 1997; Costanza et al. 1997; Harwell et al. 1999; NRC 2000) have provided a crucial foundation for the science Parameterization of an aggregate indicator will probably necessitate a number of metrics, requiring difficult choices every step of the way. The terms used to create this indicator formula would ideally be value-free, but in reality they will reflect the values of those making the decisions. Criteria for inclusion of terms must be determined, but they clearly should not be prescriptive (eg there is no "right" level of productivity), should collectively address a broad range of services, and must be able to be explained and defended before a wide variety of audiences. Some parameters would be relatively easy to quantify, and geographically explicit measures such as terrestrial net primary productivity (NPP) already are being produced for the country (Figure 2 ). Others are not so easily measured (eg aesthetic and recreational services) or provide complex, regionally specific benefits that we may not yet know how to assess (eg biodiversity; Figure 3 ). Any national indicator variable must be measured consistently across the entire country and should use monitoring designs that are scaleable, comparable, and statistically defensible. Such requirements will generate substantial methodological challenges.
Ecosystem services occur at various scales and are quantified by different metrics, making aggregation into a single equation dependent on creative and thoughtful scholarship (and unavoidable value judgments). Furthermore, the services included in the equation will need to be weighted relative to each other and to account for the tradeoffs of increasing one service at the expense of another. Water is much more valuable in the arid west than in the mesic northeast. Consequently, the "indicator equation" must have differential geographic weighting for different parts of the country. The indicator must be clear, concise, easily explained, and retain enough information to highlight the most important aspects of ecosystem services. A great deal of basic research -by ecologists, economists, statisticians, policy experts, and others -will be necessary for the creation of an aggregate indicator. We need to examine what is gained and what is lost through aggregation, in order to ensure that an aggregate indicator provides additional benefits that a suite of disaggregated measures will not. The challenges associated with this task are formidable, but are not insurmountable. Today's widely accepted economic indicators were developed over decades, not days. The science of ecosystem services remains a major research challenge for our community, and we believe that the creation of an aggregate measure of ecosystem services is central to that process. Quantification of ecosystem services and communication of the information to decision makers and the public is critical to the responsible and sustainable management of natural resources. A concise, credible, and reliable reporting system is urgently required to meet this need. 
